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INTRODUCTION 


As in World War I, military uses have expanded tremendously the 
demand for strontium compounds and aroused intercst in possible domestic 
sources of strontium minerals. World Wer II, however, has not creatcd 
a ready markct for domestic celestite (strontiuia sulfa ate) and strontianitec 
(strontium carbonatc), as imports of British cclestite have virtually kent 
pace with dcmand, and a new source of suoply has becn found in Mexico. 


ECONOMIC BACKGROUND OF ThE INDUSTRY 


Before 1914 American requirements of strontium salts were smail 
and were mct by imports from Germany, chiefly in the forin of the nitratc. 
Extensive deposits of celestite and strontianite were known to occur in the 
Western Statcs, but they were undevclovec because the cost of transport- 
ing the minerals to the markets on the Atlantic scaboeard was orchibitive. 
Great Britain had becn shipping celestite to Germany, where it was con- 
verted into strontium hydratc, which was used in the suvar-bect industry, 
and into strontium nitratc and other strontium cnemicais, of which 


1/ The Burcau of Mines will welcome reprinting of this rapcr provided the 
following foctnote acknowledgment is used: “Reprinted from Eurcau 
of Mines Information Circular 72C0.”’ 

2/ Nonmetal Economics Division, Burcau of Mincs 
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relatively large proportions were exported. Grcet Britain, although the 
primary producer of celestitc, depended upon Germany for strontium 
chemicals. Stocks of these chemicals in England’ were virtually exhausted 
by 1916 in the manufacture of tracer bullets, military flares, rockets, and 
similar pyrotechnic products requiring a dazzling red light; ana late in 
1916 an embargo was placed on exports of strontium chemicals and minerals 
to the United States, which remained in effect until this country entered the 
war in 1917. The shortage and high price of strontium minerals (celestite 
was $6 a ton in 1914 and over $20 in 1917, delivered at New York) led to 
the opening of deposits in the western United States, and in 1918 about Zoo 
tons of strontium minerals was producéd, much of which was manufactured 
into strontium salts. In 1917, 4,035 short tons of strontium minerals 
about 90 percent celestite and the remainder strontianite) was produced 
domestically, and after April of the samc year, 17,000 tons of celestite 
was imported from Great Britain: In 1918, 400 short tons of strontianite 
was produced; then the mines were forced to close because of British 
competition. Iraports of British celestite were 1,135 tons in 1918, 2,C93 
tons in 1919, and 3,879 tons ini 1920.9/ By 1920 the bect- -sugar industry 

had recovered, and the bulk of British celestite exports again went to 
Germany. Between 1920 and 1939, however, annual German imports 
averaged only 2,000 to 3,000 tons of celestite, whereas before Wcrid War I 
they had ranged from 4,CO0O to 5,000 tons. Germany soon regained its 
former dominating position in the strontium chemicals field, and after 
World War I the United States continued to import celestite mainly from 
Great Britain and strontium salts from Germany. 


Soon after the outbreak of hostilities in 1939, imports of strontiurn 
salts from Germany were cut off completely, but receipts of strontium 
minerals were well-maintained, 2,751 tons valued at $25,335 being im- 
ported in 1940 compared with 2,323 tons valued at $23,135 in 1939. 
Strontium metal and saits were placed under United States exoort ccntrol 
in 1940. Anticipating large demands for strontium salts, producers 
hastened to open old deposits in 1940, most of which had not been worked 
Since 1918. The anticipated shortage of celestite did not develop, however, 
and by the latter part of 1941 shipments of British celestite to American 
consumers had increased. Of the 3,172 tons of celestite valued at $49,357 
imported in the first 9 months of 1941, 2,804 tons valued at $42, 999 was 
from Great Britain and 419 tons valued at $5,353 was shipped from newly 
developed Mexican celestite proverties, which began exporting early in 
1941. The few hundred tons of dcmestic strontium minerals that found a 
market in 1940 were mostly trial orders. 


3/ Data from British export schedules. 
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It costs $156.40 per short ton to haul strontium ores from California 
to Philadelphia or New York City in carlots (40 tons). The development 
of a domestic strontium minerals industry continues to be handicapned 
because it has to compete with pure and cheap celestite from Great Britain, 
and this situation may continue as long as bottoms are available for _ 
celestite at ballast rates. Even in 1940 the ocean rate was only $9.90 
a short ton. Imports of strontium minerals are duty free and the relatively 
small peacetime requirements of strontium compounds are a further de- 
terrence to the formation of a domestic industry. 


STRONTIUM MINERALS 


The only strontium minerals of commercial value are celestite (the 
sulfate, SrSO4) and strontianite (the carbonate, SrCO3). Brewsterite (the 
Silicate) has no economic importance. Pure celestite is blue, but commer- 
cial celestite is usually white or reddish, coarsely crystalline, and trans- 
parent to translucent. The commercial product has a fairly high density, 
3.98, and is insoluble in acids. Strontianite is crystalline and transparent 
to translucent; the color varies according to impurities, from white to 
green or yellow, and the density is 3.7. Theoretically celestite contains 
06,0 percent strontium oxide and strontianite, 79.2 percent strontium 
oxide, but materials of such purity are never found in nature. Typical 
analyses of the two ores are: 


Celestite (England) otrontianite 
Percent. : Percent 
SrSO4 05159 SrCO3 90.9 
srCO3 pil Cactus 10 
BaSO4 PAS Pace... re 
Caso4 204 FeoOs Od 
MgCO3 eS. A908 1 
Also3 oe S 1 
S109 | rls: P 000 


Strontianite frequently contains 7 to 20 vercent of calcium cerbonate, 
which is isomorphous with strontium car bone tte. Althouch strontiuin salts 
are more easily manufactured from strontianite than celestite, strontianite 
containing calcium cannot be used for many purzcses. Strontianite is 
soluble in hydrochloric acid and thus can be distinguished froin celestite. 


MINING AND PREPARATION 
'-In Great Britain deposits of celestite are found by means of a boring 
tool about 9 feet long which is drilled into the ground until a comparatively 


hard bed is reached. From the nature of the grinding through the hard bed 
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the experienced operator generally can tell whether the material is 
celestite or some other mineral. When a deposit has been located a pit 

is dug with picks and shovels, and the celestite is quarried with sledges 
and erowbars. A fair-size pit is about 20 feet square and 15 to 20 feet 
deep. The celestite when excavated is roughly hand-trimmed into lumps 
of different sizes (about 9 to 12 inches across) and stockpiled, awaiting 
removal. Before the current war Arnerican importers preferred lump 
material to fines, which were consumed largely in the British market. 
Dealers now accept both fines and powdered material. In the United States 
the lumps are broken in a jaw crusher to smeller sizes (about 2 1/2-inch 
pieces), dried in a rotary oil-fired drier, crushed in a secondary crusher 
to 8/4-inch lumps, then pulverized in a ball-race miu to 90 percent minus 
3zZo-mesh, air-floated, and bagged. 


In Westphalia, Germany, strontianite usually occurs in nearly vertical 
veins ranzing from less than 1 inch to about 7 feet in thickness. The width 
of the veins averages abcut 8 to 12 inches. Veins less than 2 inches thick 
are rarely worked. The deposits are mined by overhead stoping, which 
contributes substantially to the cost. The run-of-mine material contains 
10 to 1d percent strontianite and is concentrated at the surface by mechani- 
cal washing and hand sorting to a produce containing approximately 85 
percent strontium carbonate. The matcrial is usuelly marketed in lump 
FOr: 


USES 
strontium Ninerals 


The chief uses of celestite are as a filler and in the manufacture of 
strontium compounds. Strontianite is employed in the steel industry and in 
making strontium salts and compounds. 


Ground celestite has been used to some extent as a substitute for 
barite as a filler, particularly in colored paints, sealing compounds for 
electric batteries, asphaltic compositions, rubber, and sealing wax. Con- 
siderable ground celestite is employed in purifying caustic soda for the 


rayon industry. A pigment analogous to lithoponc has been made from 
celestitc. 


Strontianite added to a basic open-hearth steci furnace acts as a 
flux, increasing the fluidity of the slag without reducing its basic character, 
and it does not damage the furnace lining. The main advantage claimed, 
however, is that it removes most of the sulfur end vhosphorus that are 
present in certain European vig iron and scrap stecl. Owing to the hizher 
quality of domestic pig iron and scray, no large consumption of strontianite 
in the domestic steel industry is indicatcd at present. 
Soo7 -~4. 
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Strontium Chemicals 


The chief military use of strontium compounds is in tracer bullets, 
and this use alone requires astonishingly large quantities of strontium 
salts. Strontium nitrate, pcroxide, and oxalate are standard constituents 
of charges for tracer bullets. Every fifth bullct fired in 0.30- and 0.00- 
caliber machine guns used by American aircraft, tanks, and ground forces 
is a tracer bullet. In American practice the same type of tracer bullet 
is employed for both day and night firing. In contrast, the British use a 
nurnber of tyoes of tracer bullets for specialized work, particularly in 
aircraft. The two chief strontium compounds used in tracer work are 
probably the nitrate and peroxide. Undoubtedly the exnanded use of ranid- 
fire srnall arms in air and tank warfare will require mucn larger quantities 
of strontium cornpounds then were consumed in World War I. 


The use ot strontium corapounds in highway, raiircad, aviation, and 
marine signals, Very pistols, and military flares is minor compared to 
its consumption in tracer bullets, but considerably more information is 
available concerning these uses. 


American railroads nave used red, yellow, and grcen fusees for 
various emergencies for many years. In the red fusees the color is duc 
to a strontium salt. Barium szits give a green color and sodium salts 2 
yellow color. A typical formula for red fusees is: 


‘Pere emt’ 
Strontium MICO Cesena. ek 
Potassium perchlorate... 13.1 °°°' 
DU joe aeaeatasdeiewecmaen: se oe eae 
Sawdust sccccesssceseeseeree + Hee 
Sisishgelesiee rr err err rrr rrr OF 


The ingredicnts must be dry, of a stendard fimeness, end intime tely 
mixed. The powder is inserted mechanically into stout oadér tut DCS 
inches or more in length and about 1 inch in dicmcter, A spike in the 
bottom of the tube permits the fusee to be dviven into the ground. Stendard 
railway fusces burn for 5 or 10 minutcs, depending on Size, 

In several States trucks on the highwey arc required to hove at least 
two lo-minute red fusees, which are to be Ss in CaS¢ OI accident or 
when mocking repairs at night. 


Marine distress signels are virtually a death on sincll waterera 


that Ss no radios. The Bureau of Nerine eau aN aviga seen 
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a pistol and 12 red parachute flares to one of every three lifeboats on a 


oastwise vessel and on each lifcboet of a transoceanic vessel. 
parachute signal is shot from the pistol, reaches a height of 300 
feet, and produces 30,000 candlepower of light. 


The rea 
to 400 
The larger marine dis- 


tress rocket for use on deck attains a height of &00 to 1,000 fect, where 


it liberatcs a shower of red stars. 


A red-star paracnute flare is used as an aviation distress signal. 


The flares are held in racks in the cockpit of the plane, anda 


pisto: is 


provided to project the flare well beyond the plane. The parachute re- 


tards the fall of a flare and is generally attached to the charge with ASDE 


filaments. 


ESTOS 


Air arms of the Unitcd States military service use a strontium flere 
that will float on water and thus expose the movements of enemy naval 
units. Tne United Statcs Army uses a red flare that can “ fired from a 


soeciel mechanisin ettachcd to the $ 
submerged Submeérine. 


Soringtield rifle or re 


eascd from 2 


The following list indicates the chicf uses of the v2rious strontiur 


salts in civilian industry. 


Strontium comvound: 


PICCUA Ue caer sap einaameaa dadecnwenwee 
PA SCI xs Gaiecatesouseueeeebeoeoaecs 
Pe OMICS seer deuensseaeescwsenseees 
Gala clogesis mere rrr rere rer rere 
One ence waveneretaeuecebebede 


Chlomide 
ae "LLL eee cccarccccccenccvceseccees 


HYGT OAC sesoeceoosseseececscessce, 
VOOHOS tatdieavectiuetcaciieerowuesoec 
ee HCC Tree eae ere Se 
IEP OU cecwna towed besaddsedaoesedsey 
ne errr eee ye ee ee ee eT rere 


Oxide SOeeeeoereoeeovneeveeaevveeeseeneoseeeeeen 
PCV OR OC Cas okeeniedeisateeaedoecols 


Alpha-phenylcinchoninate 
disato)itene\rms Berlei (ch) Snee nee 


PHOS ONO LS siisriariaveidcdiwweenrees 
Scubion glaheomnr er errr ree here re ee ee 
ULES: wid puautwines cs eenecandalheets 
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Medicine (intestinal ver:nifuce). 
Medicine (sltcrative). 

Medicine. 
Iridescent glass; 
Py cote echnics. 


medicine. 


Py FoLcclinics’ medicine. 


Sucor induswy, 
tiCGICIAO, 
Mcdicine (treatment of rhcumetism, gout) 
PYrClLesimics; matenes: 
Pyrotechnics. 
PYlOeChA eS | -216SS* DnOtorrapiic 
reagent; ocint filler; medicine. 
Biccenne Aart; bienchine susar 
oyrotechuics. 


Wedicine (treetment of rhcumatism 
and gout, diuretic). 

Medicine ee builder). 

NMecdicine and pharmaceuticals. 

GISSS -CChamIicCs: OvrOlLCuics. 
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Gree AGe 
The medicinal uses of strontium salts are acclining. 


In Germany the chief use of strontium cormpounds is in the Scheiblcr 
desaccharization process, which is said to recover a larger percentage 
of the sugar than the cheaper lime process used in other countries, inciud- 
ing the United States. Crude beet-sugar molasses contains about 90 per- 
cent sugar with numerous impurities, and pure sugar cannot be recovered 
simply by crystallization of the crude molasses. By a process known as 
desaccharization, however, strontium hydroxide is added to the molasses, 
and the sugar (sucrose) is removed from the impure molasses as an in-~ 
soluble saccharate of strontium. The strontium saccharate is filtered, 
washed, and suspended in water, then carbon dioxide gas is added. 
Strontium carbonate precipitates, leaving the pure sugar in sclution. 
In the somewhat similar American process, slaked lime is employed in- 
stead of strontium hydroxide and calcium carbonate is precipitated. Pure 
sugar is recovered from the remaining solution by crystallization. In 
Germany the strontium carbonate is calcined and used again, but in the 
United States the calcium carbonate is thrown awey. 


DOMESTIC OCCURRENCE 


Virtually the only commercial devosits of strontium minerals in the 
United States have originated as precivitates formed by the drying of 
Tertiary Lakes or as replaccments of calcium in limestone. East of the 
Mississippi River few deposits with commercial possibilities have been 
discovered. Several Western States, however, particulariy Arizone, Calif- 
ornia, and Washington, have large deposits of celestite and its weathering 
product, strontianite. | 


Celestite is found mainly in beds or veins in clays, sandstones, or 
limestones, and strontianite generally occurs in veins in limestones anc 
marls. 


Arizon3 


A deposit of celestite containing rescrves estimated at 15C,0C0 to 
200,000 tons occurs in the Vulture Mountains, Maricopa County, 15 miles 
southeast of Aguila. The celestite forms beds as mucn 2s 3 1/2 feet thick 
in a series of shaly tuffs and is more or less silicified. In 1940 the owner 
revorted to the Bureau of Mines that the celestite concentratcs ran about 
70 percent strontium sulfate. 


During the war of 1914-18, celestite deposits 15 miles south of Gila 
Bend were operated and shipments madc to Los Angcles, Calif. The min- 
eral from this deposit is massive and finely crystalline. The color is 
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sencrelly light but ranges from 2 pink to darker shades. The purity ranges 
from 67 to 91.5 percent strontium sulfé te. oo 


California 


The largcst known reserves of domestic celestite are in California. 
A deposit estimated at 600,000 tons lies on the scuth slope of the Cady» 
Mountains near Argos, San Bernardino County. One analysis shows 92.5 
percent strontium sulfete. The OSs was worked by open-nit methods 
in 1940, 


Celestite deposits associated with gypsum and raanganese are found 
in the Avawatz Mountains, San Bernardino County, about 10 miles west of 
the Tonopah & Tidewater Railroad and pacek 15 miles southwest of Tecovah 
station, and were exvloited during World War I. The deposits occur 
throughout 2 belt 9 miles long and 1 1/2 dailies wide in steeply dipping 
Tertiary Lake beds. Most of the celestite is reddish or brown from iron 
oxide, manganese oxide, or both, and clay, but much of it is of lighter cclcr. 
It is reported that rock carrying 85 to 91 percent strontium sulfate can be 
obtained. Reserves are estimated at 12,000 short tons. 


Celestite has been found in sevcerel beds in the low hills north of 
Lavic, San Bernardino County, and deposits in this area were worked in 
1940, 


Open-pit production of strontianite in 1940 wes reported from 2 
deposit 10 miles north of Barstow, San Bernardino County. The material 
occurs in hard, shaly tuffs and contains 2S hign as 78.0 perecnt strontium 
carbonate. 


A bea of celestite about 10 fcet thick, ove rlying 2 bed of gypsum 150 
feet thick in the Fish Mountains, Imnerial County, was exploited during 
World War I. The material, which analyzes about $3.8 vercent strontium 
sulfate, was shipped to Los Angeles in 1916-17, where it was used by two 
chemical plants in the manufacture of strontium nitrate. The deposit was 
reopened in 1940 and worked as an open pit. 


Ohio 


Near Genoa, Ottawa County, veins of celestite deposited by water 
circulating in limestone were hand-sorted in ro in conjunction with 
limestone operations and shipped. 
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Texas 


For several years considerable celestite running SO percent stron- 
tium sulfate has been mined nedr Sweetwater, Nolan County, by the Mudrite 
Products Corporation, whose headquarters are in Houston. The material 
is. sent to Nacogdoches, where itis Poe and shipped as an oil-well 
en admixture. — 


Washington 


A deposit of celestite partly weathered to strontianite, whieh outcrops 
1 mile southwest of La Conner, Skagit County, was first opened during World 
War I. The deposit, which contains reserves estimated at 10,000 to 12,000 
tons, was reopened in 1940 and is being worked by both underzround and 
open-pit methods. A similar deposit is reported ‘to occur at the mouth of | | 
Ruby Creek, on the Skagit River, in Whatceo:z ae County. . | 


Deposits of ene minerals have a6 been reported in Arkansas, 
Michigan, New York, Pennsylvania, Utah, and West Virginia. ._ 


DOMESTIC PRODUCTION 


Both celestite and Strontarilte were produced during World War I. 
Production then lapsed until recent years, when some celestite was al 
in Texas as a drilling-mud admixture (oroduction fizures confidential), 
and in 1940 several producers again shipped both celestite and strontianite. 
Available production data for the past 30 years follow: 


Year_ Total 
1916 | | = 250 
1917 4,085 
1918 400 
1940 356 


i/ Production data for individual minerals confidential. 
IMPORTS 


The following table gives imports for consumption of strontium 
minerals and compounds into the United States. Fairiy iarge stocks of 
celestite are normally kept on hand oy domestic consumers, and the low im- 
port figures for 1930-32 and 1935 indicate that excess inventories had been 
accumulated in 1929 and 1937. Virtually all the strontium compounds were 
imported from Germany. 
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Imports for consumption of strontium minerals and compounds into the 
United States States : 


"Strontium mtrontium car- |Stro ium 
nitrate 00 cigtatea oni 


+3 ae 
pale | dq Value 


Strontianite and 
cele 6 OoR yi 
a a 


Year 


1910 


a 
ope ay) a) 3) 3) 3/) oe) (6) 
19122 - - = = = - 
191 (3/) (3/) (3/) | (8/)| (/) \(/) 
raed (3/) | 3/) (3/) | (3/)} G/) 16/) 
1915 (3/) (3/) G/).) GT i te 
191 (3/) (3/) (3/) | (8/)| (/) |(/) 
1917 (3/) (3/) (3/) | (8/)} (8/) 1(/) 
1918 (3/) (3/) (3/) | (8/)! (/) |(8/) 
1919 (3/) (3/) (3/) | (8/)| (&/) |@/) 
1920 (3/) (3/) a4 ryt i) ey) 
1921 (3/) (3/) (3/) | (/)} @/) (&) 
1922 (3/) (3/) (3/) 1 (3/)| (/) /) 
1923 (3/) (3/) (3/) | (8/)| (@/) I®@/) 
1924 (3/) (3/) (3/) | (3/)| (8/) I(5/) 
1925 137,256 94,635) 3,065), 665 7120 
1926 55,643: 50 11| 6,604 |623 
1927 88,24 12,998] 2,428) - | - 
1928 99,579 92,908} 5,584) 2,205 | 241 
1929 145,330 $1,138] 5,157/2,205 | 241 
1930 92,169 33,973 21821 - | - 
1931 80,889 29,452 2,022,252 | 520 
1932 18,699  30,550/2,2111 - | - 
1933 2,426 23,744 . 10,07 850} 595 1115 
1934 | 2,50 13,794 28,419] 3,28412, 204 | 439 
1935 | 2,6 15,719 21,828) 2,641; - | - 
1936 3,8 39,820 6/ 52,311 68,0581 (T/) - 
1937 | 5,6 40,2431 8/44,579| 4,610! (7/) | - 
1938 N02, 23,921} 3/82,859) 8,502 (7/) - 
1939 | 5,845 | 479,933 | 32,060 $/ 23,13 2611) (7) ts 
1940 D0 2 : - ~ - - ~ 


1/ Chiefly celestite from Great Britain during 1925-40. 

2/ Fiscal year ended June 30. 

38/Data not available. , 

4/Includes only strontianite, strontium oxide, and strontium peroxide. 
5/Imports, if any, included with strontianite. 

6/Includes oxide, if any. 

7/Imports, if any, included with strontium carbonate. 
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Imports by countries in 1938, 1940, and the first 7 months of 1941 


follow: | | | 
Imvorts by countries, ee. 
Precipitated 
| strontium car- 
nea bonate and stron- stfontiuin nitrate 
tium Oxide _ : 
SARE 
1939 
United Kingdom.. 
TUN S1 ac ceves thenexd 
GErIMany cvsasenteos 
1840 
United Kingdom. 
Wan S71 a eetatas sdeae 
1941 2/ 


United Kingdom.. 
NICKIC Onesawusevecda 
otal... 6, 13 498 5 A A AC = 
1/ Chiefly celestite. 

2/ First.9 months. 


STRONTIUM INDUSTRY IN FOREIGN COUNTRIES 


Aided by low mining and shinping costs, Great Britain normally sup- 
plies virtually the entire world requirements for celestite. In normal times 
Germany produces and exports small quantities of strontianite. Strontium | 
minerals are mined to a small extent from time to time in several other 
foreign countries, particularly France, Sicily, and Tunisia, but little is 
exported. Mexico entered the field with shipments cf celestite carly in 1941. 


Great Britain 


British celestite is quite pure, as indicated by the analysis on page 
Both strontianite and celestite are found at many localities in England and 
Scotland, but commercially important quantities of strontium minerais 
appear to be limited to the celestite deposits of Gloucestershire and 
Somerset, where operations were commenced in 1874. At oresent the 
yerenes are confined to a strip about 1,800 feet wide extending from 
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Yate to as far south as Golden Valley, or about 7 miles. The output has 
been about 400,000 tons. No data are available as to reserves. The min- 
eral, which is generally produced in the form of lumps, is cleaned and 


roughly hand-trimmed at the pits, carted to Yate and other stations on the 
Midland Railway in Gloucestershire, and delivered at Bristol. 


Production of celestite in-the United Kingdom, 1913-38 , 
Year . | Short tons Short ton; 


1913 5277 1931 4,538 
1914 7,152: | 1932 7,674 
1915 1,624 1933 © 4,325. 
1916 - 1,201 1934‘ | 10,573 
1917 _. 425 1935. 5,051 
1918 2,405 1936: 6,396 
1919 7,981 - 1937 | “8,509 
1920 5,989 1938 ' Brt48 
1921 5,758 


Exports of cellestite from Great Britain, 1918-33, in short tons 


To United States! To other cotintries| Total 


1/ Data by countries not available after 1926. 
2/ Celestite not separately recorded after 1933. 


Until recent years British requirements of strontium salts were met 
by imports from Germany, exceot for 1914-18, In 1987, however, the firm 
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of Albright & Wilson, Ltd., Birmingham, began the commercial production 
of strontium salts, including the nitrate, chloride, carbonate, and oxalate. 


GERMANY. 


Both celestite and strontianite have been produced in Germany. The 
chief sources of native German strontium ore, however, have been numerous 
irregular veins of strontianite around Munster, in Westphalia. The output 
has totaled about 80,000 metric tons. Production began in 1840 and rose 
from 34 short tons a year to 220 tons a year in 1875, By 1834 the demand 
for strontium hydroxide in the sugar-beet industry had caused an increase 
in annual production to 8,829 short tons, and more than 2,000 persons were 
employed in mining the material. After 1884 the strontium-minerals in- 
dustry was dominated by British celestite, and production of Westphalian 
strontianite gradually declined. Its resumption on a restricted scale after 
World War I is due largely to the GAT SO DSN of new uses, notably in the 
iron and steel industry. 


Production data are shown in the following table. 


Production of strontianite in Germany during specified years, 1840-1937 


Short tons _ . 
1840 881 
1875 409 
1883 148 
1884 73 
1915 188 
1916 331 
1917 207 
1918 989 
1919 300 


1/ Not available. 


Strontianite is not separately classified in the German export 
schedule but is combined with witherite. In 1987 exports in this classifi- 
cation were 495 metric tons; 1938 shipments were 363 tons. 


Much of the celestite obtained from Britain, as well as the Westphalian 


strontianite, is converted to strontium chemicals for home consumption and 
export. Recent export figures follow: 


8557 ae ere 


Digitized by Google Original from 


THE OHIO STATE UNIVERSITY 


ICs F200 
Exports of strontium compounds (precipitated carbonate, chloride, oxide, 


and hydroxide) from Germany, 1923-38 1 


Year Metric tons Metric tons 


1923 40 
1924 19 
1925 32 
1925 38 
192i 03 
1928 O9 
1929 1 

ot 


1930 
1/ About 90 percent to the United States. 


Imports of British celestite into Germany enter through the port of 
Hamburg and are revorted with imoorts of barite. Receipts of the latter 
mineral are negligible, however, ana the data below represent mainly 
celestite from Great Britain. 


Year Metric tons Year | Metric tons 


1925 1932 4,507 
1926 1933 933 
1927 1934 2,804 
1928 1935 2,000 
1929 1935 2,202 
1930 1937 391 
1931 1938 : TOC 


Mexico 


According to the American cornmercial attacne at Mexico City tne 
following firms are producers of celestite: 


Minera Industrial, Apartado 332, Monterey, N. L. 
O. L. Wise, Apartado 41, Matehuale, S. L. P. 


Specimens of celestite offered bv the second firrn have been reported 
to contain 93.5 percent SrSO4, 3.08 percent CaSOa, and 2.80 percent BaSO,. 


PRICES 
The trial-order vrices received for celestite by domestic producers 


in 1940 ranged from $15 to $20 a ton, f. o. b. mines, for crude material. 
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No chemical analyses of shipments are known, but dealers indicated that 
the purity did not equal that of British celestite, which contains 92 to 95 
percent strontium sulfate. The nominal trade~journal quotation for 
celestite, 92 percent minimum strontium sulfate, finely powdered, carlots, 
was $45 a short ton in December 1941: The nominal strontianite price 
was $55 a ton for material analyzing a minimum of 84 percent strontium 
carbonate. 


In 1939 the average price per short ton of celestite f. o. b. Bristol 
docks was about $12, or about $16 a ton delivered at New York... In 1940 
the price at Bristol declined to between $10 and $11 a short ton. The 
average value at Bristol for the first 7 months of 1941 rose to $13-a short 
ton, and shipping rates to the Atlantic seaboard increased from $4.40 a 
short ton in 1989 to $5.90 a short ton in 1940. The increase was due to a 
33-1/3 percent war surcharge. 


As long as British celestite can be laid down at eastern seaboard 
docks for $20 or less per short ton, some dealers believe that western 
producers will be compelled to take as low as $5 or $6 a ton f. o. b. mine 
if they wish to enter the market. . 


Shipments of celestite from Mexico during the first 7 months of 
1941 were valued at $16 a short ton at the port of origin, and shipping rates 
were roughly comparable to transatlantic rates. 


During the early part of World War I (1915) the price of celestite 
f. o. b. Bristol dock was about $3 a short ton, and in 1933-384 it had risen. 
to about $7 a short ton at the dock. | 


The price of German strontianite at the mine has ranged froin $50 
to $70 per short ton in recent years. 


PRODUCERS OF STRONTIUM ORES IN 1940 
California 


De Ae Bsenelbach, Pde. Coz Ine... 363 Brannon st., San Francisco. 
(Celestite.) 


E.I. du Pont de Nemours & Co., Wilmington, Del. line, Argos 
(shipping point, Ludlow), San Bernardino County. (Celestite.) 


Pan Chemical Co., 1395 North Harvard St., Claremont Mine, 
Imperial County; shipping point, Westmoreland. (Celestite.) 
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California (cont’d.) 


Gers silehacie: simi pare 2457 scott St., San Francisco ‘Mine, Barstow, 
San Bernardino County. (Strontianite. ) 


W m. oF ‘Buehler, 1550 Sunset Ave. be Pasadena: shipping point, 
Lavic. (Celestite.) 


Ohio | 
United States Gypsum Co., 300 West Adams St., Chicago, III. 
Mine, Genoa, Sandusky County. (Celestite, produced as ny 


product in limestone operation.) 


ie | 


_ Mudrite Chemicals Inc., P. O. Box 1013, Houston. Mine, Sweetwater, 
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Nolan County. (Celestite, sold for oil-well drilling). 


Washington _ 


Manufacturers Mineral Co., Seattle. Mine, La oes Skagit 
County. (Celestite and strontianite, -) 


BUYERS 
| Del aware 


EB. I. du Pont de Nemours & Co., Inc., Lith & , Orange St., Wilmington. 
(also a producer.) 


New York 
General Electric Co., 1 River Road, Schenectady. 
New York City 
Associated Metals & Minerals eencers ation, 40 Rector St. 
Chas. Hardy, 419 I.exington Ave. 
Hummel Chemical Co., 90 West St. 


Jungman & Co., 157 Charnbers St. 
J. A. Sarauel & Co., 220 Broadway. 
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Ohio 


Barium & Chemicals, Inc., Willoughby. 
Harshaw Chemical Co., 1933 E. 97th St., Cleveland. 


Pennsylvania 


Foote Mineral Co., Inc., 1609 Summer St., Philadelphia. 


West Virginia 


Barium Reduction Corporation, South Charleston. 
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